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EXECUTIVE SUMMARY 
 
This Closeout Report was developed to document the characterization, remedial work activities, 
and completion of remedial actions at portions of the Peconic River on Brookhaven National 
Laboratory (BNL) property and outside BNL property in Suffolk County parklands.  The 
remedial actions were performed in accordance with the Operable Unit V Peconic River Record 
of Decision and include the excavation and off-site disposal of contaminated sediments and the 
restoration of affected areas in the Peconic River.  Approximately 14,025 linear feet (2.66 miles) 
of the Peconic River were remediated between the Brookhaven National Laboratory (BNL) 
Sewage Treatment Plant (STP) and just downstream of Manor Road in Manorville, New York, 
encompassing a riverbed area of approximately 19.8 acres.  On BNL property remedial work 
activities commenced in May 2004 and were completed in September 2004.  Remedial work 
activities resumed in September 2004 for off BNL property areas and were completed in May 
2005. 
 
Based upon the sediment characterization risk assessment data, mercury was selected as the 
contaminant of greatest concern. Mercury bio-accumulates in fish and creates a potential human 
health risk.  The sediment also contained elevated levels of silver, copper, polychlorinated 
biphenyl (PCB) aroclor-1254, and radionuclides.  The heavy metals, PCBs, and radionuclides 
would be removed during removal of the mercury-contaminated sediment.  In all sections of the 
river requiring cleanup, mercury and the above co-located contaminants were substantially 
reduced in concentration. 
 
On Laboratory property, the response actions described in the Record of Decision for removal of 
sediment on BNL property established a cleanup goal to reduce the average mercury 
concentrations in the Peconic River to less than 1 part per million (ppm) with a goal that all 
mercury concentrations in the remediated areas would be less than 2 ppm.  The cleanup achieved 
the remedial objectives by reducing the average mercury concentration on BNL property to 0.2 
ppm with all samples less than 2 ppm.   

 
Outside BNL property and upstream of Schultz Road, the response actions described in the 
Record of Decision for removal of sediment outside BNL property established a cleanup goal to 
reduce the average mercury concentrations in the Peconic River to less than 0.75 ppm, with a 
goal that all mercury concentrations in the remediated areas would be less than 2 ppm.  The 
cleanup achieved the remedial objectives by reducing the average mercury concentration outside 
BNL property and upstream of Schultz Road to 0.092 ppm with all samples less than 2 ppm.   
 
Outside BNL property and immediately upstream and downstream of Manor Road, the response 
actions described in the Record of Decision for sediment removal for the Peconic River sediment 
in the Manor Road area established a cleanup goal that all mercury concentrations in the 
remediated areas are less than 2 ppm following the cleanup.  The cleanup achieved the remedial 
objectives by reducing the average mercury concentration immediately upstream and 
downstream of Manor Road to 0.19 ppm with all samples less than 2 ppm.   
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1.0 INTRODUCTION 
 
1.1 Purpose 
 
The purpose of this Closeout Report is to document the characterization, remedial work 
activities, and completion of remedial actions at portions of the Peconic River on Brookhaven 
National Laboratory (BNL) property (Phase 1) and outside BNL property (Phase 2).  The 
remedial actions were performed in accordance with the Operable Unit V (OU V) Peconic River 
Record of Decision (ROD) (DOE, 2004) and include the excavation and off-site disposal of 
contaminated sediments, and the restoration of affected areas in the Peconic River at BNL and 
outside the BNL property in Suffolk County parklands.  Approximately 14,025 linear feet (2.66 
miles) of the Peconic River were remediated between the Brookhaven National Laboratory 
(BNL) Sewage Treatment Plant (STP) and just downstream of Manor Road in Manorville, New 
York, encompassing a riverbed area of approximately 19.8 acres.  Phase 1 remedial work 
activities commenced in May 2004 and were completed in September 2004.  Remedial work 
activities resumed in September 2004 for Phase 2 and were completed in May 2005. 
 
This Report not only serves as the Closeout Report for the Peconic River Remedial Action, but 
also serves as the Completion Report for the Peconic River Removal Action for sediment outside 
BNL property as well as documenting the on-site remedial activities from the Final Completion 
Report, Peconic River Remediation On BNL Property (Envirocon, 2005b).   
 
The scope of the remedial work was outlined in detail in the Peconic River Remediation Project, 
Phase 1 – On-Site Areas, Work Plan (Envirocon, 2004a) and the Peconic River Remediation 
Project, Phase 2 – Off-Site Areas, Work Plan (Envirocon, 2004b). 
 
The objectives for remediation of the Peconic River under Phase 1 (on BNL property) were 
outlined in the Action Memorandum for the Peconic River Removal Action for Sediment on BNL 
Property (On-Site Action Memorandum) (BNL, 2004a) as defined below: 
 

• Reduce site-related contaminants (e.g., mercury) in sediment to levels protective of 
human health; 

• Reduce or mitigate, to the extent practical, existing and potential adverse ecological 
effects of contaminants in the Peconic River; and, 

• Prevent or reduce, to the extent practical, the migration of contaminants off the BNL 
property. 
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The objectives for remediation of the Peconic River under Phase 2 (outside BNL property) were 
outlined in the Action Memorandum for the Peconic River Removal Action for Sediment Outside 
BNL Property (Off-Site Action Memorandum) (BNL, 2004b) as defined below: 
 

• Protect human health through the reduction of BNL-related contaminants (e.g., mercury) 
in sediment; 

• Reduce or mitigate to the extent practical, existing and potential adverse ecological 
effects of contaminants in the Peconic River; and, 

• Prevent or reduce, to the extent practical, the migration of contaminants from locations 
outside BNL property to other areas where risk may be unacceptable. 

 
The ROD adopted the remedial action objectives of the two removal actions as final. 
 
1.2 Site History and Regulatory Framework 
 
The U.S. Army occupied the BNL site, formerly Camp Upton, during World Wars I and II.  
Between the wars, the Civilian Conservation Corps operated the site.  It was transferred to the 
Atomic Energy Commission in 1947, to the Energy Research and Development Administration 
in 1975, and to the U.S. Department of Energy (DOE) in 1977.  
 
In 1980, the BNL site was placed on the New York State Department of Environmental 
Conservation (NYSDEC) list of Inactive Hazardous Waste Sites.  On December 21, 1989, the 
BNL site was included on the Environmental Protection Agency (EPA) National Priorities List 
because of soil and groundwater contamination that resulted from past BNL operations.  
Subsequently, the EPA, NYSDEC, and DOE entered into a Federal Facilities Agreement (herein 
referred to as the Interagency Agreement; [IAG]) that became effective in May 1992 
(Administrative Docket Number: II-CERCLA-FFA-00201) to coordinate the cleanup.  The IAG 
identified areas of concern that were grouped into operable units to be evaluated for response 
actions.  The IAG required a remedial investigation/feasibility study for Operable Unit V, 
pursuant to 42 United States Code (USC) 9601 et seq, to meet Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) requirements.  The IAG also requires 
cleanup actions to address the identified concerns.  
 
BNL’s Site Baseline Report (SAIC, 1992) grouped the identified areas of concern (AOCs) into 
seven operable units (OU); several OUs were subsequently combined. The OUs and AOCs at 
BNL are shown on Figure 1-1.  This closeout report references the remedial action for AOC 30 
(Peconic River) within OU V.  Operable Unit V is located in the northeastern quadrant of the 
property along the eastern property border, as shown in Figure 1-2. The other AOC’s in OUV, 
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AOC 4 (Sewage Treatment Plant), AOC 21 (Sewer Lines), and AOC 23 (Offsite Tritium Plumes, 
Southern and Eastern) were addressed during the remedial action of the Sewage Treatment Plant.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure1-1: BNL Operable Units and Areas of Concern 
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Figure 1-2:  Operable Unit V at BNL 
 
The nature and extent of contaminated sediment in the Peconic River have been addressed in the 
Operable Unit V Remedial Investigation Report (IT Corporation, 1998), the Plutonium 
Contamination Characterization and Radiological Dose and Risk Assessment Report (IT 
Corporation, 2000) and the Baseline Human Health Risk Assessment, Operable Unit V, Peconic 
River (BNL, 2003).  The Operable Unit V (OU V) Peconic River Record of Decision (ROD) 
(DOE, 2004) selected removal of sediment on BNL property (i.e., BNL Sewage Treatment Plant 
to the eastern BNL boundary) and outside BNL property (i.e., eastern BNL boundary to Schultz 
Road and some removal upstream and downstream of Manor Road) to levels that reduce 
contaminants in the ecosystem, are protective of human health, and provide the best balance of 
contamination removal versus impact to upland and wetland areas.   
 
The DOE does not envision any sale or transfer of the BNL property in the Peconic River area.  
If it were to occur, the sale or transfer of BNL property would meet the requirements of Section 
120(h) of CERCLA, as amended, Title 42 U.S. Code, Sec. 9620 to ensure that future users are 
not exposed to unacceptable levels of contamination.   
 
1.3 Site Cleanup Criteria 
 
The sediment in the Peconic River contained elevated levels of mercury, silver, and copper.  The 
presence of the polychlorinated biphenyl (PCB) aroclor-1254 and radionuclides in the Peconic 
River sediment were also detected.  It was determined that heavy metals, PCBs, and 
radionuclides would also be removed during removal of the mercury-contaminated sediment.  
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Mercury was selected as the contaminant of greatest concern for which cleanup levels for the 
sediment were established.  This contaminant has been shown to bio-accumulate in fish and 
create a potential human health risk.     
 
The detailed operational objectives to meet the mercury cleanup goals include: 
 

• On Laboratory property, the response actions selected in the action memorandum for 
removal of sediment on BNL property will constitute the final action for this stretch of 
the Peconic River.  The Action Memorandum states that sediment will be removed from 
designated depositional areas.  The goal is to remove sediment in these areas such that 
average mercury concentrations in the Peconic River sediment on Laboratory property 
will be reduced to less than 1 ppm, and all mercury concentrations in the remediated 
areas are less than 2 parts per million (ppm) following the cleanup.   

 
• Outside BNL property and upstream of Schultz Road, sediment would be removed from 

the ponded areas where methylation leading to bioaccumulation is most likely to occur, 
as well as other areas containing higher levels of contamination.  The action 
memorandum for sediment removal outside BNL property states that the goal is to 
remove sediment in these areas such that average mercury concentrations in the Peconic 
River sediment in this section of the River (i.e., from the Laboratory boundary to Schultz 
Road) will be reduced to less than 0.75 ppm, and all mercury concentrations in the 
remediated areas are less than 2 ppm following the cleanup.   

 
• Outside BNL property and east of Schultz Road (i.e., immediately upstream and 

downstream of Manor Road), sediment will be removed from designated depositional 
areas.  The action memorandum for sediment removal outside BNL property states that 
the goal is to remove sediment in these areas such that all mercury concentrations in the 
remediated areas are less than 2 ppm following the cleanup.   

 
The OU V Peconic River ROD stated that achieving these goals would provide significant mass 
removal of contaminants focused on protecting human health and the environment, the 
ecosystem, and reducing the bioaccumulation of mercury and PCBs in fish.  It was estimated that 
approximately 92 percent of the mass of mercury in the surface sediment would be removed 
from the area from the STP to Schultz Road.  Additionally, it would be expected that 93 percent 
of the mass of PCBs (measured as aroclor-1254) would be removed from the sediment as well as 
91 percent of the mass of cesium-137.   
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1.4 Historic Data Summary 
 
Some past operations and practices at BNL resulted in wastewater containing chemical and 
radiological contaminants being discharged to the Sewage Treatment Plant (STP) and then 
discharged to the Peconic River.  The discharges into the Peconic River and the contaminants 
adsorbed to the STP sand filter beds have been a source of contamination to the Peconic River 
sediment.   
 
Radiologically and chemically contaminated sand and soil at the STP were excavated and 
disposed of at an appropriate off-laboratory disposal facility in compliance with the January 
2002 Operable Unit V STP Record of Decision. In addition, DOE has upgraded the STP and 
implemented programs to further reduce the discharge of contaminants to the Peconic.   
 
The Peconic River between BNL and the town of Riverhead, approximately 15 miles 
downstream of BNL, has been characterized in several investigations reported in the Operable 
Unit V Remedial Investigation Report (IT Corporation, 1998) and the Plutonium Contamination 
Characterization and Radiological Dose and Risk Assessment Report (IT Corporation, 2000).  
The main purposes of the Remedial Investigation (IT Corporation, 1998) were to determine the 
nature, magnitude, and extent of soil, sediment, groundwater, and surface water contamination 
from the AOCs included in Operable Unit V, and to characterize the potential health risks and 
environmental impacts of contaminants present.  The investigation included: geophysical and 
biological surveys, sampling of soil, groundwater, surface water, sediment and sewer pipes; 
chemical and radiological analyses; benthic invertebrate toxicity testing; fish bioaccumulation 
studies; and data validation.  The contaminants analyzed for in the Remedial Investigation were 
metals, pesticides, polychlorinated biphenyls (PCBs), volatile organic compounds, semi-volatile 
organic compounds, and many radionuclides. The Plutonium Report (IT Corporation, 2000) 
further characterized the extent of radiological contamination, particularly for plutonium, in the 
Peconic River's sediment, surface water, groundwater, soil, and fish; and other AOCs in OU V.  
A supplemental sediment-sampling program was conducted in years 2001, 2002, 2003 and 2004 
to provide additional information on the distribution of contaminants on and outside the BNL 
property.  Those investigations indicated that several sections of the river, on Laboratory 
property between the BNL Sewage Treatment Plant (STP) and the BNL boundary, and outside 
Laboratory property in the Suffolk County parkland between the eastern BNL boundary and the 
Manor Road area, contained sediment with elevated concentrations of metals and/or 
radionuclides.  These investigations also indicated that the highest concentrations of mercury in 
the sediment and methylmercury in the water column tended to occur in the ponded depositional 
areas. The depositional areas in the Peconic River are areas where the river dynamics tend to 
encourage the collection of sediment. Areas where this was observed included river bends, areas 
where the river abruptly widened, or where there was a significant change in water depth. 
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The following chronology details the significant events associated with OUV Peconic River: 
 

Date Event 

January 20, 2004 Action Memorandum Peconic River Removal Action for Sediment 
on BNL Property Approved (Revised November 8, 2004) 

May 10, 2004 Commenced on BNL Property Removal Action 

September 2, 2004 Action Memorandum Peconic River Removal Action for Sediment 
off BNL Property Approved 

September 15, 2004 Completed on BNL Property Removal Action 

September 20, 2004 Commenced off BNL Property Removal Action 

January 24, 2005 Final Operable Unit V Record of Decision for Area of Concern 30 
(Peconic River) Approved 

May 6, 2005 Off BNL Property Removal Action and OUV Peconic River 
Remedial Action Completed 

 
1.4.1 Identification of Contamination 
 
Classification of the nature and extent of soil and groundwater contamination was based on 
screening criteria for chemicals and radiological constituents in various media.  The specific 
screening criteria used for the BNL OU V study area are detailed in section 4.2 of the Remedial 
Investigation Report (IT Corporation, 1998).  Whenever possible, established regulatory criteria 
known as "chemical-specific Applicable or Relevant and Appropriate Requirements” (ARARs) 
were used to screen the analytical data.  ARARs were used as screening criteria for groundwater 
because State and/or Federal drinking-water standards exist for many chemicals.  In the absence 
of ARARs, non-enforceable regulatory guidance values, known as "to be considered" criteria, or 
"TBCs" were used to screen the data.  This was the case for soil, which has no established State 
or Federal ARARs.  Radionuclides for which there are no individual ARAR or TBC 
concentrations were screened against site-specific levels calculated using a risk model 
(RESRAD, ANL, 1993) that allowed a dose limit of 15 millirem per year above background. 
Screening criteria for sediment were selected as the higher of site background levels or the most 
stringent sediment screening criteria available (e.g., NYSDEC sediment screening criteria, Long 
and McDonald (1995) screening criteria).   
 
A more recent investigation that characterized radionuclides in soil, sediment, surface water, 
fish, and groundwater in OU V and the Peconic River included, for comparison, samples of 
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surface water and sediment from a reference location (Connetquot River) and groundwater from 
wells located 18 to 30 miles west of BNL.  
 
Based on community and regulatory input received during the spring 2000 public comment 
period for the PRAP, additional sediment sampling was undertaken to better delineate the extent 
of contamination in the sediment on the Laboratory property and outside the Laboratory property 
upstream of Schultz Road.  Additional fish tissue sampling was also conducted to determine 
edible fish tissue concentrations in areas outside of the Laboratory property and included areas of 
the Peconic River that were previously dry during some of the prior sampling events.  
 
State and Federal standards, criteria, and guidance were reviewed to evaluate the nature and 
extent of contamination in soil, sediment, groundwater, and surface water.  Screening criteria 
used to identify contamination were derived from these requirements.  These screening criteria 
are given in the Operable Unit V Remedial Investigation Report (IT Corporation, 1998) and Risk 
Assessment Report (IT Corporation, 2000).  
 
Peconic River Sediment 
Fourteen inorganic contaminants were detected at concentrations greater than the sediment-
screening levels.  Of these, the metals mercury (maximum 39.7 milligrams per kilogram 
[mg/kg]), silver (maximum 380 mg/kg), and copper (maximum 1490 mg/kg) were detected most 
often, and at the highest concentrations above the screening levels.  Another analyte of concern 
on BNL property was the PCB aroclor-1254 (maximum 1.5 mg/kg).  Contamination was highest 
in surface sediment and was most prominent in depositional areas approximately 0.5 mile, 1 mile 
and 1.5 miles downstream of the STP. 
 
The presence of radionuclides in Peconic River sediment was also assessed.  It was determined 
that radionuclides were present at levels that are below those requiring cleanup.  Although the 
radionuclides are at levels not requiring cleanup, a large percentage will be removed with the 
other contaminants.  Cesium-137, americium-241, and plutonium-239/240 are present at higher 
concentrations in the sediment for sections of the Peconic River upstream of Schultz Road than 
in the Connetquot River, a river with similar characteristics that is outside the influence of the 
BNL site.  The Connetquot River was chosen to establish the background concentrations from 
natural and atmospheric pollution sources.  The maximum cesium-137 concentration in sediment 
on Laboratory property was 44.1 picoCuries per gram (pCi/g).  The maximum americium-241 
and plutonium-239/240 concentrations were also found on the Laboratory property at 1.91 pCi/g 
and 0.158 pCi/g, respectively.  Similar to the inorganic contaminants, the low-level radionuclides 
detected were highest in the surface sediment and were most prominent in the depositional areas.   
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Peconic River Fish 
Fish collected from the Peconic River headwaters had bioaccumulated mercury and PCBs.  The 
average concentrations measured in edible fish tissue samples off of the Laboratory property 
were 0.62 mg/kg mercury and 0.023 mg/kg aroclor-1254.  Fish on the Laboratory property were 
analyzed as whole body samples (skin, bones, head, and internal organs were included).  The 
average concentrations in these samples were 0.68 mg/kg mercury and 1.77 mg/kg aroclor-1254.   
The radionuclide cesium-137 was also detected frequently in fish.  It was found in higher 
concentrations in fish collected on the Laboratory property, and generally in slightly higher 
concentrations in the flesh and skin than in the bone and entrails.  The highest activity of cesium-
137 in fish was in a whole-body sample of pickerel taken on the Laboratory property (2.7 pCi/g).  
Naturally occurring uranium radionuclides were also detected in some of the fish samples, with 
highest activities in the inedible portions of fish. 
 
2.0 REMEDIATION ACTIVITIES 
 
2.1 Work Locations 
 
The Peconic River Remediation Project was divided into two phases to address on BNL property 
(Phase 1) and off BNL property (Phase 2) remediation activities.  The Phase 1 remedial activity 
areas include the portion of the Peconic River from the BNL Sewage Treatment Plant to the 
eastern BNL property line (Areas A, B, C, and on-site portion of Area D).  The Phase 2 
Remedial Activity Areas include the portion of the Peconic River from the eastern BNL property 
line to Schultz Road (off-site portion of Area D, and portions of Areas E and P), as well as a 
portion of the River just upstream and downstream of Manor Road.  Figures 2-1 and 2-2 
illustrate the locations of the Phase 1 and Phase 2 remedial activities areas. 
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Figure 2-1: Phase 1 Sediment Excavation Area – BNL STP to BNL Property Line and 
 Phase 2 Sediment Excavation Area – BNL property to Schultz Road 
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Figure 2-2:  Phase 2 Sediment Excavation Area – Manor Road 

 
2.2 Site Preparation 
 
Temporary Access Path Installation  
Temporary composite mats were used to provide access to the remediation areas while 
minimizing the environmental impact.  The temporary access paths were made up of interlocking 
high-density polyethylene (HDPE) mats, each approx. 8-ft by 14-ft wide.  The mat paths were 
placed over the existing ground surface and required no grubbing.  Because of the relatively 
small width of the mats, installation required minimal clearing and tree removal.  
 
Banded Sunfish Transfer 
Sections of the Peconic River that were remediated contained the New York State threatened 
banded sunfish.  Prior to excavation of the riverbed, banded sunfish and other aquatic species 
(other fish and turtles, etc.) were removed by BNL staff and transferred to a suitable habitat.  The 
transfer of banded sunfish was performed in three phases.   
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The primary emphasis of the first phase was to capture as many of the banded sunfish as possible 
and to note the habitat type where they are most prevalent.  The vegetation type was noted and 
later used to provide optimal habitat during the re-vegetation phase of the cleanup project.  The 
most effective technique for collection had been demonstrated to be netting the fish with dip nets 
in areas of heavy vegetation such as smartweed.  All of the collected banded sunfish were 
transferred to Zeke’s Pond temporarily until being returned to the Peconic River.  The 
Laboratory Natural Resource Manager has been monitoring the banded sunfish and he has 
reported that they have been thriving in Zeke’s Pond.  He will also evaluate the re-growth of 
cover vegetation in the Peconic River and make a recommendation as to when the banded 
sunfish can be safely returned to the river. Other fish and aquatic species incidentally collected 
during this period were transferred to suitable Peconic River habitat away from excavation 
activities.  
 
The second phase of fish capture and relocation was conducted while the river was being 
dewatered.  As the water level was lowered the fish were concentrated in the deeper sections of 
the river and BNL personnel collected additional banded sunfish and other fish that were not 
removed during the first phase of collections.  The banded sunfish were transferred to Zeke’s 
pond and other fish and aquatic species were transferred to suitable habitat downstream.  The 
dewatering pumps were equipped with a ¼” screen to prevent fish from entering the pumps.    
 
After all the areas have been re-vegetated, and suitable habitat has been determined to be present, 
the banded sunfish will be collected from the temporary storage location and returned to the 
Peconic River.  It is anticipated that it will take approximately two years following the Peconic 
River restoration for the vegetation to reach sufficient density to provide suitable habitat for the 
banded sunfish. 
 
Sediment Drying Pad 
A sediment-drying pad (SDP) was constructed to serve as a central staging area for the excavated 
sediments, as well as a dewatering/drying location prior to load out and disposal.  The SDP was 
installed adjacent to the railcar loading area at the former BNL “Glass Holes/Animal/Chemical 
Pits” yard.  The SDP consisted of one large area measuring approximately 160’ by 280’.  The 
SDP was subdivided into separate cells/beds (i.e. Cells A, B, C and D), to better control waste 
verification analyses.  The cells varied in size (from approx. 1000 cy to 2100 cy), based on 
sediment origination and consistency. 
 
The perimeter of the drying pad was constructed with an earthen berm perimeter, and included 
three ramp entrances.  The pad was lined with a 40-mil permalon liner and overlaid with a 
geocomposite drainage layer.  The pad was sloped to drain from north to south with all free 
liquids directed to a lined sump in the southeast corner.   
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2.3 Water Management 
 
Temporary Water Treatment  
A temporary water collection system was located adjacent to the SDP to store and treat filtrate 
that was generated during the sediment drying operations.  The system consisted of a 19,000-
gallon weir/settling tank, a bag filter, and various 21,000-gallon holding tanks.  The water was 
pumped from the sump into the weir tank.  From there the water was pumped through a bag filter 
to remove suspended solids and deposited into holding tanks for sampling.  Sampling and 
disposal is discussed in Section 3.3.   
 
Headwater Bypass Pumping 
Headwater bypass pumping was initiated to divert headwater flow away from the anticipated 
excavation areas downstream.  Headwater bypassing was accomplished by installing a bladder 
dam downstream of the Sewage Treatment Plant (STP) outfall and before the beginning of the 
excavation area.  This dam setup was intended to handle the flow from the Sewage Treatment 
Plant’s outflow.  In addition, a sandbag dam was installed just north of Gauging Station HE, 
approximately 110 feet upstream of the location where the STP effluent enters the Peconic River.  
This dam setup was used to control the upstream river flow.  Both setups had float-activated 6-
inch electric submersible pumps installed at their respective dams and manifolded to an 18-inch 
conveyance pipeline.  Each pump is rated at approximately 1,000 gallons per minute at 100-foot 
of head loss.  The water was pumped through the conveyance pipe from the bypass area to a 
discharge point near the BNL-Suffolk County property boundary downstream of the pilot study 
area.  The discharge point had the final section of discharge pipe slotted to dissipate the outflow 
and emptied onto a large riprap stone apron.  
 
Work Area Pumping 
At each work area, water bladders or earthen dams were installed upstream and downstream of 
the excavation area to control water entering the active excavation area.  The dams were used to 
control both upstream water and downstream backwash.  Sumps were installed within the active 
excavation area to serve as low-point collection points for water from within the work zone.  
Four (4) inch dry-prime pumps were used to pump the water downstream to an area within the 
remediation area that had yet to be excavated or to a sediment filter bag downstream.  During 
excavation, diversion trenches were also cut within the excavation to divert water away from 
active excavation areas. 
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2.4 Sediment Excavation 
 
Excavation was achieved using one to two hydraulic excavators working from timber crane mats. 
The excavators were equipped with flat blade buckets and would excavate the sediments in a 
controlled manner to the required depth of approximately nine (9) inches.  While excavating, the 
excavators would systematically pull material towards themselves and cast the material within 
reach of a “load out” excavator.  The load-out excavator collected the sediment at the load-out 
area and loaded the material into off-road dump trucks.  During Phase 1, a total of 12,988 cubic 
yards (CY) of sediment were removed.  This included a backwater section in Area A and also the 
additional excavation of several areas to remove all sediment that had levels of mercury greater 
than or equal to 2 ppm.  During Phase 2, a total of 8,200 cubic yards of sediment were removed.  
This included the three cleanup areas upstream and downstream of Manor Road to remove all 
sediment that had levels of mercury greater than or equal to 2 ppm.   
 
After the sediments were loaded onto the dump trucks, the trucks delivered the sediment to the 
SDP.  The off-road dump trucks carried between 4 CY to 18 CY per load, depending on the 
consistency and water content of the sediments.  Approximately 2800 truckloads (1900 
truckloads during Phase 1 and 900 truckloads during Phase 2) were moved from the excavation 
areas to the SDP. 
 
2.5 Sediment Drying Operations 
 
The sediment drying operation consisted of receiving excavated sediments from the river 
excavation areas and consolidating and drying the sediments on the lined SDP.  The sediments 
were loaded into cells/beds for waste verification sampling and analysis.  Cells varied in size 
(from approx. 1,000 cy to 2,100 cy), based on sediment origination and consistency.  
 
As sediments were loaded into the cell, the material was routinely handled, mixed and aerated to 
promote drying and water release so that the sediments could pass the Paint Filter Test for 
moisture.  In addition, both Dolomitic and High-Calcium Quicklime were used to enhance the 
drying time of the sediment by raising the temperature and hastening the evaporation of the 
water. The Quicklime was used at approximately .5% to 1.0% by weight of sediment.  
Approximately 88 tons of Quicklime was used during Phase 1 and an approximately 67 tons of 
quicklime were used during Phase 2.   
 
As the material dewatered, the filtrate was collected in the sump on the pad and pumped to the 
temporary water treatment system for management. 
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2.6 Sediment Loading & Disposal 
 
Rail cars were provided by ECDC Logistics, LLC for transportation of the sediments to the Pine 
Avenue/Niagara Falls Landfill in Niagara Falls, NY, a Subtitle D facility.  After the rail cars 
arrived on site, they were inspected and released for loading.  A “burrito bag” liner was placed 
within each railcar prior to loading.  Approximately 80-100 tons of sediments were placed into 
each rail car.  The weights of the sediment were determined utilizing a bucket scale on the front-
end loader.  After the sediments were loaded into the rail car, the liner was closed/secured using 
tie wraps and bungee hooks for transport and secured into position.  
 
A total of 304 railcars were loaded, transported, and disposed during Phases 1 and 2, which 
equates to approximately 17,680 tons of material from Phase 1 areas (188 cars) and 
approximately 10,696 tons of material from Phase 2 areas (116 cars).   
 
2.7 Site Restoration 
 
2.7.1 Grading 
 
Prior to planting and in accordance with the Peconic River Restoration Program Phase 1 
NYSDEC Permit Equivalency (Louis Berger, 2004) and Off-site Peconic River Restoration 
Program NYSDEC Permit Equivalency (Louis Berger, 2004) the grade within the low marsh 
zone was restored to an elevation that will support wetland vegetation associated with low marsh 
habitats.  The limits of the low marsh/open water areas were staked in the field and grade stakes 
were used to direct the re-grading work to the proper elevations.  
 
River sediments were excavated from the open water/aquatic bed areas to restore grades within 
the proposed low marsh areas.  The sediments also serve as a topsoil layer to support plant 
establishment and growth.  Approximately six to 12 inches of material was excavated from the 
open water areas and placed within the low marsh areas.  The sediment was placed and spread 
with an excavator.  
 
The depth of sediment required to restore the correct low marsh elevations was determined 
through the use of bio-benchmarks.  Bio-benchmarks are reference elevations acquired from 
existing low marsh features that represent a range in physical changes associated with the plant 
community.  Examples would include the top and bottom of tussock sedge, the rooting elevation 
of cattails, the elevation at which there is no plant growth, and the elevation where woody plants 
(shrubs and trees) begin.  Numerous points for each feature were acquired from different 
locations and compared to determine the bio-benchmark elevation for the restored low marsh 
areas.  The bio-benchmarks were established at intervals of approximately 1,000 feet to capture 
elevation changes within the low marsh zone.  
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2.7.2 Channel Restoration  
 
The channel within portions of the open water/aquatic bed areas was restored to approximate the 
low flow channel that existed prior to remediation activities.  The channel was restored through 
the excavation of a ten-foot wide channel to match the existing channel widths.  The depth of 
excavation varied between one to two feet.  The channel was established to maintain a down 
gradient flow path.  
 
2.7.3 Seeding 
 
Following acceptance of the grading of the planting surface, the low marsh planting zone was 
seeded and the seed incorporated into the soil.  The seeding operation extended 10-feet outside of 
the limit of the disturbed wetland area.  The seed mix was composed of three species (Agrostis 
alba, Lolium multiflorum and Echinocloa crus-gali) that will provide for short-term cover to 
prevent erosion, but will not persist within the plant community beyond the first or second 
growing season.  The short-term cover seeds chosen are not very competitive and will be 
overtaken by the native plant community.  
 
2.7.4 Plant Material  
 
The reuse of plant material from the remediation areas (transplants) was maximized to the extent 
practicable for planting the low marsh and aquatic bed areas.  Additional plant material was 
cautiously gathered from within adjoining wetlands to fulfill planting requirements.  The plants 
from outside of the remediation areas were collected at a minimum of five feet apart, and areas 
with dense stands of reed canary grass, common reed (Phragmites) or other invasive species 
were avoided.  A total of approximately 28,117 plants were collected for transplanting on BNL 
property between June and September of 2004.  Table 1 provides an estimate of the number of 
plants collected by species. 
 

Table 1: Plant species and estimated number collected to plant  
Restoration Areas A, B, C, and D. 

 
 

Scientific Name Common name Number collected 
Sparganium americanum Burreed 17379 

Carex stricta Tussock sedge 2362 
Carex lurida Shallow sedge 14 

Carex sp. Sedge 65 
Typha latifolia Cattail 127 

Polygonum amphibium Swamp smartweed 1235 
Polygonum hydropiper Water pepper 1298 

Scirpus cyperinus woolgrass 745 
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Callitriche Water starwort 50 
Eleocharis palustris Common spike rush 475 

Juncus effusus Soft rush 232 
Decodon verticillatus Swamp loosestrife 731 

Scirpus validus Soft-stem Bulrush 70 
Leersia oryzoides Rice cut grass 3334 

TOTAL  28117 
 
Approximately 18,917 native plants were gathered from remediation areas off of BNL property 
to fulfill planting anticipated requirements.  Most of the plant collection effort occurred in 
October 2004.  A complete listing of species collected can be found in Table 2. 
 

Table 2: Plant species and estimated number collected to plant  
Restoration Areas D, E, P, and Manor Road. 

 
Scientific Name Common name Number collected 

Sparganium americanum Burreed 14,350 
Carex stricta Tussock sedge 2208 
Carex lurida Shallow sedge 35 

Typha latifolia Cattail 1847 
Scirpus cyperinus Wool grass 167 
Scirpus atrovirens Green bulrush 2 

Eleocharis palustris Common spike rush 85 
Juncus effusus Soft rush 84 

Decodon verticillatus swamp loosestrife 87 
Peltandra virginica Arrow arum 27 

Scirpus validus Soft-stem Bulrush 10 
Calamagrostis canadensis Bluejoint 15 

TOTAL  18,917 
 
The root systems of each transplant collected from within the remediation areas was thoroughly 
washed of sediments on-site prior to transport out of the collection site.  The transplants were 
placed in containers with a sand substrate for transport to a shaded holding area until needed for 
planting.  
 
The transplants were installed on 3-foot centers within the low marsh areas.  The low marsh zone 
was planted with a mixture of herbaceous plants commonly occurring within the existing 
wetland community.  These species include Polygonum spp., Carex stricta, Carex sp., Carex 
lurida, Scirpus validus, Juncus effusus, Sparganium americanum, Decodon verticillatus, 
Glyceria, Leersia, Typha, and Eleocharis obtusa and Eleocharis palustris.  
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Sparganium and Callitriche were the only native plants that could be harvested for transplanting 
into open-water areas, especially along and within the stream channel margin.  These species are 
included to provide an aquatic bed that will be beneficial to existing fish populations.  These 
species were established where the water depths would not exceed 18 inches.  A planting spacing 
of 30 feet on center was used with three to five plants installed at each location. 
 
Phragmites control - In August, 2004 members of the wetland plant restoration team noticed 
widespread sprouting of Phragmites australis (common reed) from rhizomes that remained after 
the contaminated sediment was removed.  Phragmites is an aggressive invasive grass that 
frequently grows in moist upland and wetland soils.  Dense stands of Phragmites frequently out-
compete native wetland plants and are exceptionally successful at colonizing disturbed soils.  
BNL evaluated methods to eliminate/minimize their impacts by removing them and determined 
that the most successful method would be applying the herbicide Glypro directly to their leaves 
and sprouts (“wicking”) with a sponge-covered applicator.  BNL applied for and received 
authorization to apply the herbicide via an Article 15/Part 329 Aquatic Pesticide Permit.  On 
October 13, 2004 a New York State registered and certified pesticide applicator (Allied 
Biological, Inc.) treated approximately 2 acres of the remediated banks of the Peconic River on 
BNL property.  
 
2.7.5 Summary of Restored Areas – Phase 1 
 
Planting was performed on BNL property in Areas A, C and D. Area B is an open water channel 
with no low marsh components requiring replanting. The estimated acreage of wetland 
restoration for each area is summarized in Table 3. 
 

Table 3: Acreage of Wetland Restoration – Phase 1 
 

On-Site 
Area 

Open 
Water 
(acres) 

Low 
Marsh 
(acres) 

 
Total 

(acres) 
A 1.10 0.10 1.20 
B 0.15 - 0.15 
C 2.74 3.10 5.84 
D 2.15 2.10 4.25 

TOTAL 6.01 5.30 11.44 
Note: Area C includes low marsh and open water areas previously associated with Area B 

 
The estimated numbers of plants installed on BNL property, by species and by planting area, are 
presented in Table 4.  The difference between the number of collected plants and those that were 
planted in either phase of the project is due to the survival rate of the collected material while in 
storage and transport. A percentage of plant material died in storage that had to be replaced 
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during the planting phase. This additional material collection is reflected in the total number of 
plants collected, thus making this number higher than what was planted. The total number of 
plants installed is approximately 25,463 plants.  
 

Table 4: Summary of the Estimated Number of Plants by Species Installed in each  
On-site Restoration Area  

 
Scientific Name Area A Area B Area C Area D Total 

planted 
Sparganium americanum 525  7894 6331 14750 

Carex stricta 75  1208 1069 2362 
Carex lurida    14 14 

Carex sp.    65 64 
Typha latifolia   100 27 127 

Polygonum amphibium   900 335 1235 
Polygonum hydropiper   1148 150 1298 

Scirpus cyperinus   30 700 730 
Callitriche 50    50 

Eleocharis palustris   200 275 475 
Juncus effusus   155 67 222 

Decodon verticillatus   364 367 731 
Scirpus validus    70 70 

Leersia oryzoides   2149 1185 3334 
TOTAL 650 0 14175 10628 25463 

 
2.7.6 Summary of Restored Areas – Phase 2 including Manor Road 
 
Planting was performed off BNL property in Areas D, E, and P and in the vicinity of Manor 
Road.  The estimated acreage of wetland restoration for each area is summarized in Table 5. 
 

Table 5: Acreage of Wetland Restoration – Phase 2 
 

Off-Site 
Area 

Open 
Water 
(acres) 

Low 
Marsh 
(acres) 

 
Total 

(acres) 
D 0.90 0.79 1.69 
E 1.36 1.41 2.77 
P 0.01 1.86 1.87 

Manor Rd. 1.44 0.96 2.40 

TOTAL 3.71 5.02 8.73 

 
The estimated numbers of plants installed off BNL property, by species and by planting area, are 
presented in Table 6. The total number of plants installed is approximately 17,322 plants.  
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Table 6: Summary of the Estimated Number of Plants by Species Installed in each  

Off-site Restoration Area  
 

Scientific Name Area D Area E Area P Manor 
Road 

Total 
planted 

Sparganium americanum 2531 4138 2668 2475 11812 
Carex stricta 1375 395 540 308 2618 
Carex lurida  5 30  35 
Typha latifolia  2290  100   2390 
Scirpus cyperinus 50 117   167 
Scirpus atrovirens 2 0   2 
Eleocharis palustris 44 41   85 
Juncus effusus 20 64   84 
Decodon verticillatus 30 57   87 
Peltandra virginica 8 19   27 
Scirpus validus  10   10 
Calamagrostis canadensis  15   15 
TOTAL 4060 7151 3238 3083 17,322 

 
2.7.7 Restoration of Temporary Mat Roads 
 
Following completion of sediment removal from the river, all temporary dams and all piping, 
pumps, straw, and mats were removed and/or restored as appropriate.  Wood chips were 
dispersed along the former mat roads.  Because grubbing had been avoided and roots and brush 
had been left in place, Phase 2 mat recovery was as successful as during Phase 1.  The on-site 
bluestone haul road was removed on July 29, 2005. The entrances to the haul road were blocked 
with fallen trees and brush to prevent vehicle traffic.  
 
Two additional steps have been undertaken to discourage all-terrain vehicle (ATV) access to the 
former mat roads on Suffolk County Parkland property.  First, the beginning of each of the seven 
former mat roads that enter Suffolk County property from Z Path (4), Wading River Manor Road 
(1) or River Road (2) were densely planted with trees and brush to visually and physically 
obscure the entrance to ATV use.  In addition, cut brush and trees were placed across the paths to 
further discourage their use by ATVs. 
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3.0 WASTE MANAGEMENT 
 
3.1 Waste Characterization and Handling 
 
The waste management strategy, waste characterization, packaging, handling, and storage were 
performed in accordance with the BNL Waste Management Plan, Peconic River Remediation 
Project, On-Site – Phase 1 (Envirocon, 2004c), the BNL Waste Management Plan, Peconic River 
Remediation Project, Off-Site – Phase 2 (Envirocon, 2004d), and the BNL Standards Based 
Management System (SBMS).  The excavated sediments were staged in drying cells adjacent to 
the rail line in the south section of the BNL property prior to loading into railcars for shipment to 
the Pine Avenue/Niagara Falls Landfill in Niagara Falls, NY for final disposal. 
 
Waste verification sampling for sediment disposal was performed, in accordance with the Waste 
Acceptance Criteria of the Pine Avenue/Niagara Falls Landfill, on each completed cell of the 
SDP.  Full radiological (gross alpha/beta, gamma spec, Plutonium 238,239/240, Tritium, and 
Uranium 233/234,235,238), TCLP (volatiles, semi-volatiles, metals, herbicides and pesticides 
per SW-846), and PCB analysis were required for each 300 CY of sediment to be shipped. 
 
In addition to collecting a sample for each 300 CY, BNL also collected a sample for every 70 
CY and performed gamma spectroscopy In-Situ Object Counting System (ISOCS) and beta 
scintillation analyses to ensure that the radioactivity in the waste was at or near background and 
in compliance with the Department of Energy Authorized Release Limits shown in Table 7 
below.  These samples were analyzed on-site. 

 
Table 7: Authorized Release Limits for Radionuclides 

 

Parameter Release Criteria (pCi/g) 
241Am 3 
137Cs 10 
60Co 2 
238Pu 1 

239/240Pu 1 
90Sr 5 

 
No sample result from the Phase 1 or Phase 2 remediation exceeded the radiological Authorized 
Release Limits or hazardous levels.  Attachments A (Phase 1), B (Phase 2, including Manor 
Road) contain the results of the TCLP, PCB, and radiological verification samples. 
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As part of waste approval, the sediments on the SDP were tested onsite to ensure the material 
passed the Paint Filter Liquids Test.  The analytical frequency for paint filter tests was one 
sample for approximately each 100 CY of sediment.  The testing was performed as per EPA SW-
846 Method 9095A.  Envirocon performed 145 paint filter tests for Phase 1, and 75 paint filter 
tests for Phase 2.  The paint filter test reports are provided in Attachment C. 
 
3.2 Waste Shipment and Disposal 
 
The transportation carrier, ECDC, shipped the sediment to the Pine Avenue/Niagara Falls 
Landfill by rail for final disposal.  As described in Section 2.6, sediment was placed into “burrito 
bag” liners within the rail cars and then closed and tied down.  Waste loading and shipping for 
Phase 1 was initiated on July 1, 2004 and was completed on September 14, 2004.  Waste loading 
and shipping for Phase 2 commenced on February 8, 2005 and was completed on May 3, 2005. 
A total of 304 railcars were shipped to the Pine Avenue/Niagara Falls Landfill by rail for final 
disposal.  The railcar shipment summaries are provided in Attachment D. 
 
3.3 Water Collection System Disposal 
 
Water samples were collected from the temporary water collection system located adjacent to the 
SDP.  Each tank was sampled for a modified SPDES constituent list.  This list includes pH (EPA 
150.1), Total Suspended Solids (EPA 160.2), TAL Metals (SW6010/6020/7470), Gross alpha / 
beta (SW846 9310), and Gamma Spectroscopy (EPA 901.1).  The analytical results are provided 
in Attachment E.  As a rule, if the results for pH and Total Suspended Solids exceeded the limits, 
the additional analyses were not performed by the analytical laboratory.  The water was then 
treated and re-sampled for full analysis.   
 
Approximately 500,000 gallons of water was collected, sampled, and managed through the on-
site water collection system.  All water was filtered through bag filters to meet SPDES discharge 
limits and discharged into the BNL Sewage Treatment Plant. 
 
3.4 Pollution Prevention and Waste Minimization Opportunities 
 
The overall objectives of the BNL Pollution Prevention and Waste Minimization Program 
include the following: 

• Reduction of environmental impacts as low as reasonably achievable; 
• Elimination or reduction of wastes, effluents, and emissions; 
• Reduction of waste management costs; 
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• Conservation of natural resources and reuse of materials; and, 
• Recycling and procurement of environmentally preferable products. 

 
The pollution prevention and waste minimization opportunities that resulted in cost avoidances 
during the Peconic River remediation include the following: 

• Trees and shrubs that were cleared for access road installation were chipped where 
possible and reused as mulch.  Other trees and shrubs were used to create brush piles on 
the access roads to prohibit use by ATVs.  Some downed trees were also used to create 
snags and habitat in the river and marsh. 

• The use of the composite mats for the access roads eliminated the need to grub or 
excessively clear trees.  This reduced the amount of trees to remove and eliminated the 
disposal of any grubbed material.   

• Many wetland plants were removed prior to remediation and reused during restoration.  
The plants that were harvested from the excavation areas had their root systems 
thoroughly washed of sediments prior to being stored and subsequently replanted. 

• The collected water from the SDP was sampled, analyzed, and treated to meet SPDES 
discharge limits so that it could be discharged at the BNL Sewage Treatment Plant.  This 
eliminated the need for off-site disposal of the water.   

 
During remedial operations, the following notable “releases” were encountered: 

1. Diesel spilled from a non-operating pump caused by heat expansion of fuel tank. 
2. A hydraulic line broke on excavator boom caused by snagging on tree limb. 
3. A hydraulic hose fitting loosened on off-road dump truck spilling hydraulic fluid. 
4. An engine oil leak on fuel delivery truck spilling oil on dirt road. 
 

The impacted soils and sediments were immediately remediated and the total affected volume 
was minimal.  The corrective actions that were employed to remedy these releases and to prevent 
future releases included the following: 

• All pumps and generators were placed within secondary containment;   
• All containment areas inspected daily; 
• All equipment inspected prior to use; 
• Spill cleanup/containment kits placed in or with all equipment; 
• Spill containment bins used during all fueling operations; and, 
• Conventional hydraulic oil replaced with environmentally friendly peanut oil in some 

equipment. 
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4.0 FINAL INSPECTION AND CERTIFICATIONS 
 
4.1 Pre Excavation Survey – Phase 1 and Phase 2 
 
Prior to excavation activities, the BNL land surveyor (Municipal Land Survey, P.C.) performed a 
pre-excavation survey to establish baseline elevation data for the creation of a 700 square foot 
(SF) sampling grid system.  The sampling grid was performed by Envirocon’s NY State certified 
Land Surveyor Kenneth Beckman, LS.  Subdividing the surveyed areas into 700 SF sampling 
grids resulted in 788 sampling points for Phase 1 and 1591 sampling points for Phase 2, each of 
which had a confirmatory sample collected and analyzed.  
 
4.2 Post Excavation Confirmation Samples  
 
Sample locations for confirmation sampling were taken at each 700 SF sampling grid established 
by Kenneth Beckman, LS.  To provide confirmation that areas that exceeded the cleanup level 
had not been missed, the sampling grids included both the wetland areas designated to be 
remediated and not designated to be remediated.  In accordance with the Sampling & Analysis 
Plan (Envirocon, 2005a), one confirmatory grab sample was taken from the approximate center 
of each sampling area and analyzed for total mercury.  In addition, 10% of the samples within 
the excavation areas were randomly selected and analyzed for silver, copper, PCBs, and 
radionuclides, silver and copper. 
 
4.2.1 Phase 1 
 
A comparison of the pre-excavation average concentrations for mercury, silver, copper, PCBs, 
and cesium-137 to the post-excavation average concentrations in Phase 1 areas on BNL property 
is summarized in Table 8.  
 

Table 8: Summary of Final Contaminant Concentrations – Phase 1 
 

Analyte  Pre-excavation 
Average 

Concentration 

Final Average 
Concentration 

 

Percent 
Reduction in 

Concentration 
Mercury 4.6 mg/kg 0.2 mg/kg 96% 

Silver 61.8 mg/kg 2.2 mg/kg 96% 
Copper 310.9 mg/kg 10.5 mg/kg 97% 
PCBs (1) 0.133 mg/kg 0.0015 mg/kg 99% 
Cs-137 5.7 pCi/g 0.7 pCi/g 88% 
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Thirty-four samples, including several from outside the designated excavation areas, initially 
came in greater than 2 ppm for mercury.  Upon receipt of the analytical data, BNL and its 
subcontractor visually inspected the grid to determine the most appropriate method of removing 
the residual mercury contamination.  Based on the inspection and the location of the grid BNL 
instructed the contractor in the method and means to excavate additional material.  All of these 
areas were determined to be accessible and were further excavated to lower the mercury level 
remaining in the sediment to less than 2 ppm.  
 
Table 9 identifies the post-excavation confirmatory samples and lists the 34 sample values (of 
the 788 sampling points) that did not initially meet the less than 2 ppm goal for mercury (Initial 
Post-excavation Results).  Each of these sample locations were re-excavated and re-sampled 
(Final Post-excavation results).  The final results for all 34 samples were substantially less than 
2 ppm of mercury.  The analytical results for the on-site Phase 1 confirmatory samples are 
provided in Attachment F.     

 
Table 9: Phase 1 Confirmation Samples Originally Greater than or Equal to 2 ppm and 

Final Post-Excavation Confirmation Sample Results  
 

ID # Sample # 
Original  

Sample Date  Sample location Re-sample Date 

Initial Post-
Excavation 

Results Greater 
Than or equal to 2 

ppm (mg/kg) 

Final Post-
excavation  

Results (mg/kg)

19072-001 76 07/30/04 Area C 08/21/04 2.8 0.870 

19214-020 336 08/11/04 Area C 11/17/04 2 0.300 

19221-022 430 08/13/04 Area C 08/21/04 2.1 0.099 

19257-004 437 08/14/04 Area C 08/21/04 7.4 0.031 

19258-004 457 08/14/04 Area C 08/24/04 3.1 0.035 

19258-008 587 08/14/04 Unexcavated C 08/28/04 4.1 0.170 

19258-013 462 08/14/04 Unexcavated C 08/24/04 3.2 0.000 

19258-014 463 08/14/04 Unexcavated C 08/24/04 3.8 0.000 

19261-003 471 08/17/04 Area C 08/21/04 2.4 1.300 

19261-004 472 08/17/04 Area C 08/21/04 4.7 0.350 

19261-005 473 08/17/04 Area C 08/21/04 2.3 0.430 

19261-009 477 08/17/04 Area C 08/21/04 6.4 0.072 

19261-010 478 08/17/04 Area C 08/21/04 2.7 0.100 

19261-012 480 08/17/04 Area C 08/21/04 3.7 4.7 (*Note) 

19294-008 480 08/21/04 Area C 08/26/04 4.7 0.036 

19261-013 481 08/17/04 Area C 08/21/04 6.4 0.030 

19263-010 486 08/18/04 Unexcavated D 08/26/04 4.8 0.095 

19263-011 486 A 08/18/04 Area D 08/26/04 2.7 0.170 

19263-014 488 A 08/18/04 Area D 08/26/04 4.9 0.045 

19263-015 489 08/18/04 Unexcavated D 08/26/04 3.7 0.053 

19263-020 493 08/18/04 Area D 08/27/04 2.8 0.048 

19264-002 495 08/18/04 Area D 08/27/04 2.1 0.150 

19264-007 498 08/18/04 Unexcavated D 08/27/04 5.9 0.071 

19264-008 498 A 08/18/04 Area D 08/27/04 6.6 0.030 
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19264-010 499 A 08/18/04 Area D 08/27/04 8.1 0.037 

19264-011 500 08/18/04 Unexcavated D 08/27/04 2.2 0.033 

19264-012 501 08/18/04 Area D 08/27/04 5.1 0.044 

19267-010 524 08/19/04 Unexcavated D 08/27/04 2.6 0.190 

19267-020 534 08/19/04 Area D 08/27/04 18.9 0.110 

19268-003 537 08/19/04 Unexcavated D 08/27/04 13.3 0.100 

19268-017 551 08/19/04 Area D 08/27/04 4.7 0.086 

19269-014 568 08/19/04 Area D 08/27/04 2.3 0.120 

19269-018 572 08/19/04 Area D 08/27/04 3.2 0.041 

19291-010 584 08/21/04 Area D 08/27/04 8.9 0.037 

19291-016 600 08/21/04 Area D 08/27/04 3.9 0.060 
+Sample #480 was re-excavated and re-sampled twice prior to achieving a final result (0.036) less than the 2 ppm goal. 
 

 
4.2.2 Phase 2 
 
A comparison of the pre-excavation average concentrations for mercury, silver, copper, PCBs, 
and cesium-137 to the post-excavation average concentrations in Phase 2 areas off of BNL 
property, excluding the Manor Road area, is summarized in Table 10. 
 

Table 10: Summary of Final Contaminant Concentrations – Phase 2 
 

Analyte  Pre-excavation 
Average 

Concentration 

Final Average 
Concentration 

 

Percent 
Reduction in 

Concentration 
Mercury 1.79 mg/kg 0.092 mg/kg 95% 

Silver 35 mg/kg 0.94 mg/kg 97% 
Copper 142 mg/kg 3.19 mg/kg 98% 
PCBs (1) 0.048 mg/kg 0.040 mg/kg 16% 
Cs-137 5.4 pCi/g 0.294 pCi/g 95% 

 

 
Eight samples, including several from outside the designated excavation areas, initially came in 
greater than 2 ppm for mercury.  Upon receipt of the analytical data, BNL and its subcontractor 
visually inspected the grid to determine the most appropriate method of removing the residual 
mercury contamination.  Based on the inspection and the location of the grid BNL instructed the 
contractor in the method and means to excavate additional material.  All of these areas were 
determined to be accessible and were further excavated to lower the mercury level remaining in 
the sediment to less than 2 ppm. 
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Table 11 identifies the post-excavation confirmatory samples and lists the eight sample values 
(of the 1442 sampling points) that did not initially meet the less than 2 ppm goal for mercury 
(Initial Post-excavation Results).  Each of these sample locations were re-excavated and re-
sampled (Final Post-excavation results).  The final results for all eight samples were 
substantially less than the 2 ppm goal for mercury.  The analytical results for the Phase 2 
confirmatory samples, excluding Manor Road, are provided in Attachment G.     
 

Table 11: Phase 2 Confirmation Samples Originally Greater than or Equal to 2 ppm and 
Final Post-Excavation Confirmation Sample Results 

ID # Sample # 
Original 

Sample Date Sample location Re-sample Date 

Initial Post-
Excavation 

Results Greater 
Than or equal 

to 2 ppm 
(mg/kg) 

Final Post-
excavation  

Results 
(mg/kg) 

19782-002 372* 12/03/04 Area E 12/18/04 2.3 3.5 

19793-024 372* 12/18/04 Area E 01/05/05 3.5 0.024 

20153-003 721,G3 01/31/05 Area P 02/08/05 2 0.41 

20154-006 734 02/04/05 Area P 03/25/05 4.5 0.140 

20154-017 907 02/04/05 Unexcavated P 03/25/05 5.0 0.160 

20158-007 926 02/08/05 Unexcavated P 04/01/05 2.1 0.046 

20263-014 990 03/22/05 Area P 04/01/05 5.7 0.089 

21158-002 700 3/3/105 Area P 04/06/05 2.9 0.024 

21145-009 1410 03/29/05 Unexcavated P 04/06/05 2.3 0.0245 
* Sample #372 was re-excavated and re-sampled two times prior to achieving a final result (0.024)  

 
4.2.3 Manor Road 
 
A comparison of the pre-excavation average concentrations for mercury, silver, copper, PCBs, 
and cesium-137 to the post-excavation average concentrations in the areas upstream and 
downstream of Manor Road is summarized in Table 12. 
 

Table 12: Summary of Final Contaminant Concentrations – Manor Road 
 

Analyte  Pre-excavation 
Average 

Concentration 

Final Average 
Concentration 

 

Percent 
Reduction in 

Concentration 
Mercury 1.08 mg/kg 0.185 mg/kg 83% 

Silver 9.48 mg/kg 1.75 mg/kg 82% 
Copper 44.95 mg/kg 0.48 mg/kg 99% 
PCBs (1) Not sampled 0.058 mg/kg Not applicable 
Cs-137 2.88 pCi/g 0.150 pCi/g 95% 

 

 
Four samples initially came in greater than 2 ppm for mercury.  Upon receipt of the analytical 
data, BNL and its subcontractor visually inspected the grid to determine the most appropriate 
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method of removing the residual mercury contamination.  Based on the inspection and the 
location of the grid BNL instructed the contractor in the method and means to excavate 
additional material.  All of these areas were determined to be accessible and were further 
excavated to lower the mercury level remaining in the sediment to less than 2 ppm.  
 
Table 13 identifies the post-excavation confirmatory samples and lists the four sample values (of 
the 149 sampling points) that did not initially meet the less than 2 ppm goal for mercury (Initial 
Post-excavation Results).  Each of these sample locations were re-excavated and re-sampled 
(Final Post-excavation results).  The final results for all four samples were substantially less than 
the 2 ppm goal for mercury.  The confirmatory sample analytical results for the areas upstream 
and downstream of Manor Road are provided in Attachment H. 
     
Table 13: Manor Road Confirmation Samples Originally Greater than or Equal to 2 ppm 

and Final Post-Excavation Confirmation Sample Results 

ID # Sample # 
Orig Date 

Taken Sample location Re-sample Taken 

Initial Post- 
Excavation 

Results Greater 
Than or equal 

to 2 ppm     
(mg/kg) 

Final Post- 
excavation 

Results 
(mg/kg) 

20212-018 7 03/03/05 Area 1 03/10/05 2.2 0.080 

20270-002 110=110 03/24/05 Area 2 04/01/05 2.2 0.069 

20270-017 115=125 03/24/05 Area 3 04/01/05 3.5 0.2 

20272-009 134=157 03/24/05 Area 3 04/01/05 2.2 0.24 

 
4.3 Conclusions of Post Excavation Confirmation Samples  
 
The following Remedial Action Objectives for Phase 1 have been achieved on BNL property by 
the remediation of the section of the Peconic River within the BNL boundaries. 
 

1) Reduce site-related contaminants (e.g., mercury) in sediment to levels protective of 
human health. 
a) The remediation has reduced the average mercury concentration on BNL property 

from 4.6 ppm to 0.2 ppm.  Sediment concentrations of mercury have thus been 
reduced into the range of background concentration (and in some cases below 
background).  Human health risks are expected to be similarly reduced and will be 
confirmed with long-term monitoring. 
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2) Reduce or mitigate, to the extent practicable, existing and potential adverse ecological 

effects of contaminants in the Peconic River. 
a) Ecological risks are expected to be reduced to background and monitoring of the 

ecological receptors will be performed as stipulated in the OU V Peconic River ROD 
and Long Term Monitoring plans to ensure the remedy's effectiveness. 

 
3) Prevent, or reduce to the extent practicable, the migration of contaminants off the BNL 

facility to areas where risk may be unacceptable. 
a) Because Peconic River flow was diverted around the section of the river being 

excavated, the cleanup was done in a “dry” environment and the contaminants did not 
have an opportunity to become suspended and migrate off the laboratory property.  
Having achieved background concentrations of mercury and greatly reduced the 
concentrations of other collocated contaminants (silver, copper, and PCB’s), BNL has 
substantially reduced the potential for other site related contaminants to migrate 
downstream.  

 
The following Remedial Action Objectives for Phase 2 have been achieved outside of BNL 
property. 
 

1) Protect human health through the reduction of BNL-related contaminants (e.g., mercury) 
in sediment. 
a) The remediation has reduced the average mercury concentration off of BNL property 

into the range of background levels (and in some cases below background).  Sediment 
concentrations of mercury have thus been reduced into the range of background 
concentration (and in some cases below background).  Human health risks are 
expected to be similarly reduced and will be confirmed with long-term monitoring 
that will include sediment, fish, and water column sampling 

 
2) Reduce or mitigate to the extent practical, existing and potential adverse ecological 

effects of contaminants in the Peconic River. 
a) Ecological risks are expected to be reduced to background and monitoring of the 

ecological receptors will be performed as stipulated in the OU V Peconic River ROD 
and Long Term Monitoring plans to ensure the remedy's effectiveness. 

 
3) Prevent or reduce, to the extent practicable, the migration of contaminants from locations 

outside BNL property to other areas where risk may be unacceptable. 
a) Because Peconic River flow was diverted around the section of the river being 

cleaned up, the cleanup was done in a “dry” environment contaminants did not have 
an opportunity to become suspended and migrate off the laboratory property.  Having 
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achieved background concentrations of mercury and greatly reduced the 
concentrations of other contaminants, BNL has substantially reduced the potential for 
other site related contaminants to migrate downstream.  

 
4.4 Worker Exposure to Mercury Assessment 
 
Mercury air samples were collected during Phase 1 based on NIOSH Method 6009 using a filter 
cassette for collecting particulate material and an absorbent tube to collect mercury vapor.  The 
samples were analyzed for elemental mercury and mercury salts.  The results of these tests are in 
Attachment I.  Sampling results detected only elemental mercury (vapor) in concentrations 
below the established exposure limits of OSHA (Occupational, Safety and Health 
Administration), ACGIH (American Conference of Governmental Industrial Hygienists) and the 
action levels established by Envirocon in the site-specific Health and Safety Plan (HASP). 
 
In addition, a real-time air monitor (Jerome Mercury Vapor Analyzer) was used to test the 
material on the drying pad for any evolution of mercury vapor during Phase 1 storage and load-
out operations.  During this testing no mercury vapor was detected.   
 
Monitor readings were taken at the face of the material on the drying pad, including material 
freshly exposed by the loader while material was being stockpiled.  Testing was conducted 
during Phase 1 excavation prior to any load out activities load-out. 
 
Since the analytical results of the mercury vapor monitoring were on the order of two 
magnitudes lower than the OSHA exposure limit for mercury, and the expected concentrations of 
mercury in the sediment are higher in the Phase 1 areas than the Phase 2 areas, mercury vapor 
monitoring was not conducted during Phase 2 activities.   
 
Sampling for respirable and total dust was also conducted during Phase 1 tasks using NIOSH 
Methods 0500 and 0600.  Testing primarily focused on haul truck operations and the operation of 
an open cab Bobcat on the unpaved perimeter roads at the site.  These results are attached to this 
report.  Based on the sampling results, exposure to truck drivers and equipment operators on the 
site do not exceed the established exposure limits of OSHA, ACGIH (American Conference of 
Governmental Industrial Hygienists) as well as the action levels established by Envirocon in the 
site-specific Health and Safety Plan (HASP).  The samples were collected following the ACGIH 
guidelines and all the results are in Attachment I.   
 
Since work activities during Phase 1 showed that analytical results for respirable and total dust 
were an order of magnitude lower than the OSHA exposure limits, air monitoring for respirable 
and total dust was not conducted during Phase 2 activities.   
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4.5 Adherence to Health and Safety Requirements 
 
All work associated with the remediation of the Peconic River was performed in accordance with 
the project specific Health and Safety Plans that were part of the Work Plan for Peconic River 
Remediation Project Phase 1 – On Site Areas and the Work Plan for Peconic River Remediation 
Project Phase 2 – Off Site Areas. The Health and Safety Plan addressed all the hazards 
anticipated while remediating the Peconic River and detailed Activity Hazard Assessments 
(AHAs) were prepared to provide guidance to the workers.  The AHAs were valuable tools used 
on a daily basis to address heat and cold stress, ticks, excavation safety, use of hand tools, 
hazards communication, spill prevention, railcar safety, and numerous other activities requiring 
specific management guidance.  The project was safely completed due to the workers strict 
compliance with the Health and Safety Plan. 
  
5.0  LONG TERM MONITORING 
 
The Long Term Response Action Group will perform the Long Term Monitoring of the Peconic 
River. They will coordinate all sampling events, data evaluation, and regulatory 
communications.  The specific point of contact will be Dr. Timothy Green at (631) 344-3091. 
 
As per the Wetlands Equivalency Permits, BNL shall perform monitoring and maintenance of 
the restored areas of the Peconic River (AOC 30) for two growing seasons (2005 and 2006).  A 
report shall be generated and submitted to the NYSDEC and Suffolk County Department of 
Parks to demonstrate compliance with the permit conditions.  In addition to the two-year 
requirement, BNL will continue to monitor the restoration results for three more years.  The 
monitoring results will be documented in the annual Site Environmental Reports. 
 
5.1 Monitoring Duration 
 
The ecological monitoring program will be implemented to demonstrate the effectiveness of the 
cleanup until, at a minimum; the first five-year review is completed.  At the completion of that 
review, all data will be assessed to determine if further long-term monitoring is required.  A 
reduction in the monitoring frequency will be requested if the ecological health for a remediated 
area is determined to be satisfactory at that time.   
 
The sediment trap upstream of the Peconic River Area D Pilot Study shall remain in place until 
the on-site remediated areas are fully vegetated.  At that time, DOE will submit a notification for 
approval of the removal of the sediment trap to the EPA and the NYSDEC.  
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5.2 Sampling 
 
BNL will conduct annual sampling of the sediment, water column, and fish to monitor the 
success of the cleanup. The details of the maintenance and monitoring are included in the 
Operable Unit I Soils and Operable Unit V Long-Term Monitoring and Maintenance Plan (BNL, 
2005). Specifically: 
 

• Water column samples will be collected during June and August of each year at 21 
locations between the BNL STP and Connecticut Avenue and analyzed for methyl 
mercury.   

• Annual sediment samples will be collected at a total of 30 locations of the Peconic River 
and analyzed for mercury and PCBs.   

• In collaboration with the NYSDEC Fisheries Division, BNL will maintain an ongoing 
program for collecting and analyzing fish from the Peconic River and surrounding 
freshwater bodies.  Results of the fish sampling are documented in the BNL Site 
Environmental Reports.   

 
The results of these three sampling evolutions will be assessed and a letter report will be 
generated for regulatory review. 
 
6.0 PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL 
 
All work associated with the remediation of the Peconic River was performed in accordance with 
the project specific Quality Assurance/Quality Control Plans that were part of the Work Plan for 
Peconic River Remediation Project Phase 1 – On Site Areas and the Work Plan for Peconic 
River Remediation Project Phase 2 – Off Site Areas. The Remedial Action at the on-site and off-
site areas of the Peconic River successfully completed the objectives addressed in the OU V 
Peconic River ROD and stated in Section 1.1.  Specifically, the levels of contamination in the 
river bottom were reduced to the prescribed concentrations addressed in the Action 
Memorandums (less than 2 ppm for mercury and an average of less than 1 ppm On-Site and an 
average of less than 0.75 ppm Off-Site).  Based on 788 confirmation samples from On-Site 
excavation areas (Phase 1), the remediation has reduced average mercury concentrations by 96% 
from 4.6 ppm to a background concentration of 0.2 ppm.  Data from 1,591 confirmation samples 
from Off-Site excavation areas (Phase 2, including Manor Road) indicates that the remediation 
has reduced average mercury concentrations to background concentrations.  The final average 
mercury concentration for Phase 2 areas D, E, and P was 0.092 mg/kg, and the final average 
mercury concentration for the Phase 2 Manor Road area was 0.185 mg/kg. 
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In addition, average copper, PCBs, and cesium-137 concentrations in sediments on BNL 
property were reduced to background concentrations.  Average copper, PCBs, and cesium-137 
concentrations in sediments off BNL property were reduced to background concentrations as 
well.  Also, silver concentrations were reduced an average of 96% on BNL property and 82% to 
97% off of BNL property. 
 
A total of 304 railcars were loaded, transported, and disposed during Phases 1 and 2, which 
equates to approximately 17,680 tons of material from Phase 1 areas (188 cars) and 
approximately 10,696 tons of material from Phase 2 areas (116 cars).  The quantity of material 
cannot be quantified by specific area due to the intermingling of stockpiles during excavation 
and loading activities.   
 
Ecological risks are expected to be reduced to background.  Monitoring of the ecological 
receptors will be performed as stipulated in the OU V Peconic River ROD and Long Term 
Monitoring Plans to ensure the effectiveness of the Remedial Action. 
 
Diverting the flow of the Peconic River around excavation areas allowed the work to be 
performed under “dry” conditions, thereby preventing contaminants from migrating to areas 
downriver.  Achieving background concentrations of heavy metals, PCBs, and cesium-137 in the 
riverbed substantially reduced the potential for contaminants to migrate downriver. 
 
7.0 LESSONS LEARNED 
 
The following is a summary of the lessons learned from this project and the corrective actions for 
future projects: 
 
Water Management 

1. The headwater bypass pumping scheme proved to be adequate and effective. 
2. The number of sumps required in the excavation areas was increased over initial 

estimates and the sump design was improved. 
3. The pumping regimen was increased to a 24 hour/7 day a week operation to 

improve excavating conditions. 
4. Filter bags were proven to be effective in controlling turbidity and sediment 

release. 
 
Excavation 

1. Excavation durations improved once work crews overcame the initial challenge in 
determining the sand/sediment interface. 

2. Sounding of excavations aided in determining depth. 
3. Excavation limits were verified prior to and after excavation. 
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Sediment Drying Pad Operation 

1. The sediment proved to have poor draining properties. 
2. Use of  quicklime to drive off moisture was effective. 
3. Equipment maneuverability on the sediment was difficult.  Mat lanes were 

installed to improve accessibility. 
4. Due to the physical characteristics of the sediment and the design of the railcars, it 

was necessary to switch from soft tarps to heavier burrito bag liners to ensure that 
sediments were not inadvertently released from the railcar.      

 
8.0 COMMUNITY INVOLVEMENT 
 
The community involvement process for the Peconic River cleanup has been an integral part of 
the planning, design, and execution of the project. 
 
2000 Proposed Remedial Action Plan:  A Proposed Plan for Operable Unit V was presented 
for public comment in the spring of 2000.  Operable Unit V includes BNL’s Sewage Treatment 
Plant (STP), abandoned sewer lines, groundwater related to STP operations, and the sediment in 
the upper portions of the Peconic River.  The public comment period was originally scheduled to 
run from February 15 to March 15, 2000.  Information sessions were held on February 23, 2000  
 
(at BNL’s Berkner Hall) and on February 29, 2000 (at Riverhead High School, Riverhead NY).  
The formal public meeting was held on March 2, 2000 at BNL’s Berkner Hall.   
 
The public comment period was extended to 90 days and concluded May 15, 2000.  At that 
point, it was decided to separate the STP cleanup from the Peconic River cleanup.  The STP 
Record of Decision (ROD) was issued in January 2002.  The STP cleanup work has been 
completed. 
 
A decision about the cleanup of the Peconic River sediment was deferred as a result of input 
received during the public comment period.  Concerns submitted by members of the public 
ranged from doing no cleanup at all to increasing the scope of the cleanup.  There also was 
concern about the potential for wetland damage.  The public commented that the DOE needed to 
further evaluate new innovative technologies that might be able to clean up the sediment with 
less disruption to the wetlands.  The stakeholders also requested that additional sampling of 
sediment, fish, and vegetation be conducted to provide better definition of the areas requiring 
cleanup.  The DOE responded by completing a number of actions to better understand the level 
and type of contamination in the sediment and also investigated several technologies that 
potentially could clean the sediment with less disruption to the wetlands.  
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Technology Workshop:  To explore alternative technologies, a Workshop was held in 
December 2000 that involved national and international environmental restoration companies.  
Regulatory agency staff, DOE and BNL staff, and community members attended the meeting.  
The workshop focused on the identification of alternative technologies that potentially could 
reduce wetland damage while achieving the necessary cleanup objectives.  Four potential 
technologies (electrochemical remediation, native wetland plant phytoremediation, vacuum 
guzzling and sediment removal followed by wetland restoration) emerged from this workshop to 
further evaluate.  Two of the four evaluated technologies were then selected for pilot testing, 
(vacuum guzzling and excavation followed by wetland restoration).  
 
Peconic River Working Group:  Additionally, DOE and the Lab formed the Peconic River 
Working Group.  Members included local residents, representatives of several Suffolk County 
agencies, members of groups who have a particular interest in the Peconic River, and 
representatives of the Lab’s Citizens Advisory Council.  The working group was formed in 
December, 2001, and was active until February, 2003.  The working group closely followed the 
pilot projects in the river test areas.  They also provided input on the risk assessment process, and 
discussed the wetland restoration plans with representatives of New York State Department of 
Environmental Conservation. 
 
Outreach:  Project staff has made multiple presentations to the Community Advisory Council, 
the Brookhaven Executive Round Table, the Peconic Estuary Program, Suffolk County 
Legislature’s Community Oversight Committee, and various local civic associations.  
Additionally, documents and information about the project are regularly posted to the web at 
http://www.bnl.gov/erd/peconic.html. 
 
Action Memorandum Peconic River Removal Action for Sediment on BNL Property):  The on-
Laboratory property cleanup was conducted under a non-time critical removal action.   
 
The public comment period was conducted from September 22, 2003 through October 21, 2003.  
It was announced in Newsday and Suffolk Life with advertisements and legal notices. 
 
The documents were placed in the Administrative Record and made available on the BNL web 
site on September 19, 2003. Fact sheets were also mailed to more than 2,500 stakeholders.  
Information sessions were held on October 7 and 15, 2003.  Presentations were made to the 
Laboratory’s Community Advisory Council and the Brookhaven Executive Round Table.  
 
2004 Proposed Remedial Action Plan:  The public comment period for the 2004 Feasibility 
Study Addendum and the Proposed Remedial Action Plan ran from May 24 through June 25, 
2004.  The comment period was announced in Newsday and Suffolk Life.  Advertisements for 
information roundtables and the public meeting were placed in Newsday, Suffolk Life, and the 
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Times Review and a BNL staff member canvassed neighborhoods and businesses near the 
cleanup area.   
 
The EE/CA-AM and PRAP were placed in the Administrative Record, and on the BNL web site.  
Fact sheets were mailed to more than 2,500 stakeholders.  Information sessions were held on 
June 3 (at Cornell Cooperative Extension in Riverhead, NY) and June 7, 2004 (at BNL’s Berkner 
Hall).  The formal public information session was held on June 15, 2004.  Presentations were 
made to the Laboratory’s Community Advisory Council and the Brookhaven Executive Round 
Table. 
 
9.0 SUMMARY OF PROJECT COSTS 
 
The Peconic River Cleanup Project was completed over a span of 12 months.  All activities were 
performed in accordance with the requirements of the ROD and within 2% of the projected 
$11,461,000 total project cost as detailed in the Feasibility Study Addendum Operable Unit V 
Peconic River (BNL, 2004) 
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